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i-mm n siH 4 _ n (n = i~4) ) , y^^-vv^y (-^(Ro) n SiH 4 _ n 
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- 8. 
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9H@(22e) 
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0. 
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< - 1 


0 . 
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J*K#;* (^MSCCM) TMS(15sccm) + N 2 0(450sccm) 

ffi* 0. 7 To r r 
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jas&t 1 3 • 56 MH z 

;U7^l* 150 w 

M« 3 8 0 k H z 
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h 15 0 nrn/^- 

±IBJ*IBI^fl 1 '^* -3. 3X1 O 9 d y n e / c m 2 ©©RUEAS:^"*** S' U 
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mm*** (^*SCCM) TE0S(1500SCCM)+0 3 (5% in 0g 7.5 1) 

mfoum (&.mum) 400 -c 

JllBJ&J^fM. +2. 2X10 9 d y n e / c m 2 <Z)§I5S >j 
[0 0 24] 

TTMS ( hU ^ : HSi(0CH 3 ) 3 ) ^TEOS b 5xf^ V 5/ U 4r 

- h : Si(0C 2 H 5 ) 4 ) £JgV^TV>£#, m^'>5>Xttr'J-^>9> (— ffl. 
^ R n SiH 4-n (n=l~4) ) , Tfl/Zl^t/i/^Z/ (-Jtt^(RO) n SiH 4 _ n (n = 
1-4) ) , m^yu^y (-«*R n H 3 _ n SiO(R k H 2 _ k SiO) n SiH 3 _„R „ ( 
n= 1-3 ; k = 0~2 ; m^O) ) , ««S/n^r*>(Z>*#fr (-$*5£(R0) n 
H 3 _ n SiOSiH 3 _ n (OR) n (n=l~3) ) XltM^yU^y (-«5£(R k H 2 _ k 
si0 ) m (k=l, 2;m^2) (<BU FUiT ;V3f T U -;i/SX&^0>0£ 
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BftSR^^fcbTifciR (0 2 ) ^tfvr> (Og ) &MV%TV>S««, N 
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7)1 B(22i) 


PECVD lg 


0. 


4 




+ 2. 6 
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9®B(22j) 
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[0 0 2 9] 

, s i <Dnmfc}&<Dm&£mv-e&z> 0 

( S 4 ©fftfc) 

02 (a) JCSUB*3tS:j*U S 6 flu*, ±mti%.tf 

V =y y V (D^itelZ'D VAT^-to 
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m (iw &amoum mm ???? 

(tim) ( x lO s dyne/cm) cdW^S 

1 M S (22k) PECVD m 0.1 -0.34 

2 If @ (230 THCVD m 1. 5 +3. 4 

3 JIB (221) PECVD m 0. 1 

4HB(23j) THCVD Hi 1. 6 +6. 8 WO 



[0 0 3 1 ] 

foams t.mv 

( S 5 (Dftm 

02 (b) jcaijf*5ife^L, mnz^m<Dmmmamm. mm. ^mtiRtf 
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(//in) ( x l0 5 dyne/cm) ©W$S 



1 m B (22m) 



PECVD B 



- 0 . 3 4 



2 W i (23k) 



thcvd m 



1. 5 



+ 3. 



4 



3 M @ (22n) 



PECVD 



0. 1 



4 MB (231) 



THCVD m 



1. 6 



8 



[0 0 3 3] 

(s 6©«g£) 

0 2 (c) ic«Ui*3S«:3*U *8C#»©*ftMI©«St KJ*, 

^ ^ vy ^ ©^^iico v>T^-f = 
[0 0 3 4] 
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m m^) mmmvum mm 

(//m) ( x lO s dyne/cm) 



1 M B C22p) PECVD Si 1.1 -3.2 

2Hg(23m) THCVD £ 1.2 - 0 6 5 

3 m § (22q) PECVD fl^ 0.1 

4|@ (23n) THCVD m 1.7 +2.7 Mis 



[0 0 3 5] 

( S 7 ©ffr*) 

[0 0 3 6] 
[^9] 



m &&m<Dmm mm ±fc?j i^v*? 

(#m) ( x lo 5 dyne/cm) <DfiM 



1 S 1 (22r) PECVD m 1.3 -3.9 

2®g(23p) THCVD JH 0. 5 -0. 17 jRL 
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, s i ©«»ftsfift©»-££BC*e&«. 

l^bT?& 5 „ 

#ClC. ±^3-^5^^$^^:^*^*^, «f*S 1~S 3lCoV%T#M^ 

T® 3 (a) , (b) lC^-r o 
[0 0 3 8] 

mmmmm (^m) &jg*u *«ittatJi«s^. ®3 (b> #$smi©* 

m (X 1 0 5 dyne/cm ) iittili^^t. 
03 (a) , (b) KaVrJ^KI, PECVD flt&tfTHCVD 

. PECVD lffllf*Wv^^ £#fcbTffi»j£:fc#«IJC&*.K 3£»c«*4S 2 
, S3©<t9[C thcvd JK©fl|JS©:£#J3v*S^fctt, £#fcbT5lo8R*JJ£:fc 
SI, S3 0i^ *raJ»*W;^#©/SA€:J8^JlcW«E't*ifc 

[0 0 3 9] 

g***S 2 ©S£ 6 Jf S ©THCVD IK 2 3 g «:Jgfftbfc«L 3 6tca5 7«B© 

pecvd I22i &f)*Ufci:Si:^5^«bfc. # 9 y * ttatJfJiKJB©£ 

&-?Z>Z.£$:mLX^2> e .fctitf, ? ^ v ?3&£Pg#©£S;frk);4 ~ 6 x 1 

0 5 dyne/cm £#;L £ tlS. * fc, 3*ftS 2 iCfcV^T. ^6l0«t 

\Zfc±i$mz. 5. 8X1 0 5 dyne/cm fc&ot^SKlti^fc&f f 

©tt, ^©38fiJCJ:*i:#it.&*lSo HPt>, fS6«a©THCVD 1^2 3 gtttKMtC 
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fg 7 JI B ©PECVD 122i Zf&mtipiZzf^ X*?Km2 tlfcTHCVD l2 3g^e,0 
fl^ICioTTHCVD JR2 3 g©X h bXjW#l$lC*t* L £: #) T* & £ £ 

[0 0 4 0] 

T04 (a) , (b) IC^-To 

ft (X10 5 dyne/cm ) &a*U ffittttflUMfc&a*'*. 

[0 0 4 1 ] 

04 (a) , (b) tc^i-Mc 3o©ttf*fc%racvD tt©KJ£©;£#JSv> 
«-^tC«^LTfey, S4, S 5JC*9y*#3&£U S 6K\Z9?y*tfi#& 
Lfcfrofc. 03 (a) , (b) <©»-^ilPCJ:"5JC, ^5v^» 

£|^#©/S;frtt4 ~ 6 X 1 0 5 dyne/cm 7rfe££#^£*l-5o g!J(D^^lC 
J:tl«, T^/^— 9AK±Tftt^9y *©£CfcV*Jtob<6Htt + 2 X 1 0 5 dyne 
/cm #T"£&£wfc#4*;fr-3fc. 

[0 0 4 2] 

$ *>tc, ftfts 2~s 7ic^T#M«Mbfc£^©«M^c£tt£i&M©i& 

fliy-e^bfcfllMW;©^^*!! (XI 0 9 dyne/cm 2 ) ffi|ftttlgU5Hfr& 

[0 0 4 3] 

0 5 iZjjk-t X Z> JC, ®_tJI#THCVD IR-e&SSftfi- S4~S7t(t PECVD ffllTf 
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SitM^i^, pecvd I?:fi±Ii:tS3i:^it b^„ grj©H 

So 

[0 0 4 4] 

n 

«1»J«^*©JSA (a T ) =S (t i X aj ) 

i =1 

<BU n tj (cm) , aj tti»B©lfi 

(dyne/cm 2 ) tfe§ 0 fiU ilttMt<Z>j£:fttiU 51® U IE 

[0 0 4 5] 

^5XvCVDlO)S*ffla fc- 3 X 1 0 9 dyne/cm 2 i&C V D$|<Z))S;fr 

fig a & + 2 X 1 0 9 dyne/cm 2 bTJlBHff^T'ffW ^3-^9 

© wj£ $ tifefKij'fii £ <t < -ifc-r srt sifts b fee 

*9y*©£CfcV*j£#*BHttS 2, S4, S5d:yjlf+3X10 5 
dyne/cm J£*TT*&& w HtffrfrZ. dfttt, iCVD^C<fcSi/'J 
(5ij^2X10 9 dyne/cm 2 fr<5>il. »C V DffiJC J: * S/ U n >Mfc-ffc«|©KJ?lC 
&J|£UTK#1. 5yc*iri£&£ 0 
[0 0 4 6] 

tot, ?W*©MK£#©/£:ft&J£;&R# (s i»±*ett+ 3 x l o 5 dy 

ne/cn , Xl±T^/^— ^AJff_hT?li+ 2 X 1 0 5 dyne/cm ) JCKJgU Z.<Dfo±J 

? v V & R&it*r « d i: S -5 . 
[0 0 4 7] 
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RTIB*e&&. -e©Hlft«S:H6 (a) ~ (e) lC^t\ fclfc, HWJttt TEOS 
+ 0 2 ^<DMJS#;*£ffiVAT^£2>\ TMS +N 2 0 3k<Dfcfai37. h £ % Hft 

[0 0 4 8] 

J»CVDi£K:J:Slft*l«©lS*W»tt, 3tfX©aS, 35fXflg* 

5:0 7 (a) ~ (c) lC^i" 0 J*&:tf*i:bTTE0S+0 3 <Z>£j£;ff;*&ffiV^V^ 

o 

[0 0 4 9] 

(2) *«W©»2CD|gj6©^JIR 

18 (a)~(c) «^^©m2©HJfe(Z)^lC^SMr4^m©^i-<S 

S8 (a) it. tt%9tSt 1 0 l±fC^5XVCVDSlC«kStt»Rl 4 a, 

i4b fc**cvD«sjcj:«»fi»Ri 5 a tt>^s.Kmm^nr^mm.^-r 0 

[0 0 5 0] 

-LSHT'tePECVD I14a, 14b ©JRffjW?V*fc«>, fotKDttn&Ki & 
*»J, Krifci-sr fcj^T?^*. BEIIilS*©^^** 

©T») &fc*&T*©*KH»CAS«l:3lC, PECVD Ml 4 a, 14 b&tttHCVD & 
l 5 &<D&m j $>fcjj&m&'?&z.£.tfi&m'T*&&o 
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[0 0 5 1] 

08 (b) m 8 (a) (Dmrnmnitrnz, &mm&foi o i_ljch&cvd 

mz &&mm&l 5b, l 5Ci:^7XvCVDS[Cj:5i|fiill 4 c il^xS 
JtSBT'ttTHCVD Ml 5 b, 15 c <Djgy*2>Wv^#>, ^©ftftWC J: »J)g|:£ 

£ J: 5 iC LTPECVD 114c &r>*THCVD 115b, 15c (Dm^f&Jj fcH^-T 
[0 0 5 2] 

as (c) a, B8 (a) , (b) titmmmmm<Dumt>m^v. &mmm 

#1 0 l±C#ftCVDffifc«fc«*tt4fcfe^£j&iV^y (NSGg) 1 

1 6ilttPSGl, B PSGlXttB S G]^^K^+ 5 X 1 0 8 dyne/cm 2 <D 3 1 
[0 0 5 3] 

(nsgi) 1 5 dcD^^mmvr^m^^it^x^m^f^tt^i&m^^^ti^-v 
tot, mmmmm<Dmmzmzm<{st^m&. ^mm&mmmmi e 

[0 0 5 4] 

(3) m3(Dmm<DBM 
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9 (a) £#flgbfc#e>Mii-S 0 S9 (a) &4 J»©BJ«Rt:^^fc«^** 
[0 0 5 5] 

09 (a) lC^-TJ:e>lC, m*H«**3 1 JiKlKJSO. 7 * mO>Y -V 2* 
mfrbte2>fflM3 3 a, 3 3b5:^t5. 

£1*. ^XTCVD^lCi'J, ^3 3 3, 3 3bOTLTliO. 2 fi 

?fcVM5\ J»CVDjSK:J:»J, $/'Jn>tfbl3 4a±{ClgO. 5/tm©S/U 
[0 0 5 6] 

&v^, cMPi {it^mwmmm ic j: y ^ u =2 >«fl:jBt 3 4 b^fitt 

*/y =i>^ti^3 4 b<z):St®£¥Jfifl:-r&o cmicfcy* mi Ji g <z>fe$& 3 3 

a, 3 3bl:tlt5, ffl* 1 . 6 Am®^ Hi©Miil L®»^ 
[0 0 5 7] 

^b^§l2l@©ii«3 3c, 3 3d^tS. 

i/'j3>»ftR3 4cfc, HCVDStCJ;l>IJ?0. 4 5/»m©^'J3>iftR 
35bH, ^5X7CVDffiCJ:*II*l. 3 /tm0^U3>«3 4 d^b 
J&SKffl. 8 5 iitm0i2l@0iTOil2 L 
[0 0 5 8] 

smc i2is©i^ii2L±ic, mmo. 9 5/tm©r^5-^Ain^ 

^53i@0li3 3e, 33ffc, ^9 C V D&IC J: £JglJ¥ 0 . 1 n m 
©i/'j3>»ftR3 4eil, *6CVDifeK:<fc*KJ?0. 4 5 /tmOJ/'J 
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)g|3 5c£, ^9X"eCVDiSlCj:SJRffl. 3 n m(D > V 3 >SMfcHH 3 4 f ^ 
£>&£BU?1. 8 5 jtt m© 3 1 g 3 L Srf^f 6. 

[0 0 5 9] 

#CVNT% 3«BCDMTO^I13 LJtJC, mmo. 9 S v.m<DT)V$-y2±mfr 
?)^54lS(Z)Si3 3g, 3 3ht^7X7CVDii:iSlf0. 1/tm© 
J/'j3>iftR3 4gi:, H&CVD&ICJ:£$|JS0. 4 5 # m©$/ U a >MI 
3 5dfc, ^XTCVD^fCfcSlf 1. 3 /tmOS/'J uS/MfcffcRS 4 h**S> 
8 5 /t m04lB©igiil4 Lfc^tfi. 

[0 0 6 0] 

p;±CJ:y, 4»©KIRi:B!»ratC^ , r*JBIffl«ft»ill L~3Lt4lBffi 

. 0 9 (b) M\ 0 9 (a) IC J: vmMi<tot=.&M&<0&ttltMB£SR%tl&l3<?> 
[0 0 6 1] 

0 9 (b) ©«tttt|R^Bffiy*e*Lfc*5»«lJij? (Mm) tittftttilS 
^Ifiy^LfejSAil (X 1 0 5 dyne/cm) fcfc, «j£ * #H 

fcoTV^Ott, B&i*5:7^XvC VD&tC J:* ^ U 3 >BMtB|3 4 b £ 3 4 
c, 34d£34e, 3 4 f t 3 4 g i:S:f ^tl^Kl* ilftt^5feft , e* 

«. 

[0 0 6 2] 

09 (b) {C^f^lCJ:ti^ HBKO^^SIiBilHK^if^KlfeV^Tt 
fc, WA^H ©Hflg©m**C#«>fclS^7Klf 3 X 1 0 5 dyne/cm &M^T 
X10 5 dyne/cm ± iJ%%ot^t<, J*ftfcfcK#*ofct&^K: J: U/hS V*j£ 
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K_fcT?tt3 X 1 0 5 dyne/cm „ T;i/ ^ AjS±T5 ^ 2 X 1 O 5 dyne/cm ) 
[0 0 6 4] 

fcfc, J:ffiT?ttffll»3 3 a — 3 3 h±<D1tem&<D&±t&&W%tfW-*>hT^& 
V>#, ±|HLfeJ:^lCie^3 3a~33 h_hi:iB^3 3a~33 h<Dm&£ftX 

[0 0 6 5] 
[0 0 6 6] 
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* fc, JS ra*ft*BI© * 9 y * 5fi£S"J>Hi*R© v-r 1/ - is a >^ & ffi± boo 

[an 

01 (a) , (b) #*8i|!©aii cD^cWffiUc^sMMi^m©^/^ 

[02] 

0 2 (a) - (d) tt, *»W©^l©llflS©^»K:««»ra«»JR©^**^ 

&tcov^3*-rira0 (-e©2) t'fe5„ 

[03] 

03 (a) , (b) a, *ftm<D&i<Dmffi<n&mizmzmmmmm&i&!&ji 
miz j: y &mmmz tittiimm<DmM±{*<Difcti<D&{b<Dmtt'D vm:^- #i£ 

0 (f©l) T?&«„ 
[04] 

04 (a) , (b) tt, *»W©^l©^Jfi©^«iJC««Mrajft*|fl;©^^r 

0 (*©2) -e&s. 

[0 5] 
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0 6 (a) — (e) It. #2gl8cD^C^jllC^£^X^CVD&tC£tt£ 
[07] 

07 (a) ~ (c) it, *&m<DmM<DmMiz&z>mcYDmz&vz>&mf& 

[08] 

0 8 (a) ~ (c) it. *mm<Dm2 <DmM<Dmmiz&2>mmmnm<Dmmn 

[09] 

09 (a) *ftm<Dm3<Dmm<DMmiz&&¥mftmnRz$ j t<Dm&j}m 
iz-D^x^-rmmmx^s. 09 (to it. 09 (a) ic^D^M^ti^^m 

[010] 

010 (a) ~ (d) it, ftxmizm&mmmmm&mmmmz'D^X7*'?m 
[011] 

011(a), (b) it. '&mmiz&&fflm&jz^^xmirmwmx$>z> 0 

11, 2 1, 3 1 ¥#f««t, 

12,32 rmmmm. 

13, 33a~33f MB. 

Ha~14c, 22a~22r, 34a~34h ^XvCVDE 

15a~15c, 23a~23p, 35a~35d H&CVDJ^. 
16 PSGI, BPSGlXliBSGE 

1 0 1 mmmmfa. 
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